Formulation & physicochemical evaluation of niosomal dexpanthenol topical gel by Modaresi Yazdi, Seied Farzad
.tLr5 
.;Lr: .r*l-ra. crL-u , 6Jr,, g:1" .K;t,
,. r,1, e Jo s S:t-3;1: o-r.-(;Jl:\)_rJ \ J
.r-!y-t,G alL;,*- ;5,
.5;Ly;1: cfJ*e 6l-5t +.U._rL-t-
:olso
Jf,t=;, u:s)s: Jj .,-:F+ _&.r* ,rrlJ; d)J s os-*\s,t
.t
.'bry
G)1 c5-)J, n;; 4-
:,rtL:al; a,
-l;1.-- ,L :5:L) J \-aJ
,4,l-LoL,. ;l^-" 5:




t5'" I t *"
l' 
-r.
6., )t9 44 )\>
;b f ! .J+ 
-;l .r* ,o L- r ,i ,;.i 6J, ,r-/-) G* y e."t-t.;1, .(- ,r*"-li:+o,rL
.r;l: ... : ,lf f ,Gjll> uo:l;f ,.r--l:yo ,js.:s^j,-), J.p ;f /L:; .!tr 
-.^-rJi .c-l
-(lUil J;:,u^-s, 
-4t ;-:,--.Ui "ri .--"_)i L;l,JL;.r_l.t .;L;: J J,*<_:_.5bor_, r, ,-!
-"y;.;L^j:,t-r) J t^L.ii;) J_1:-U\F j j)*l*Al K:r-j ! J;Lj: ..:_l (0u.r=,q-"
.tir.t^cJ-i.grt- 
"|'l: &--,; JL" olj- ^: j )_r.f .*rB ,:-<*-; ) f-)jr.-t_,gr-._;!
,J# ,t .rJL'l3-ll: ,lt 6Gcr_l; o-t--l; atuy L ^?;l q .)s-e.. o:Lt-l J. t)-J) oL_:) c9r_:
Jj C# ,r^st ;ll :> ,>s;r/ c/-s;l: !-4-k=# JL(;l ;: Gr.;l: ;+ 
.r+jl .t-! .S be_"_,:-
.:-;; tl; 
-E -r.".r-, crUU- :, ,s-V 9L;: g_<1., 6v,s orLi-l -ir. ! J;l-5-: JL-,;
6t^Fl &U ;_,,- * SG;k-CJJ- jl Jy-t-j, tSsG 
-+:)s: cjG .tr_\y. ,f :sS ,-ts:
!J-,-*Kol-.--r11(1,,t. ,f.,Y. ar.,-J")Lo-!;_ri,(A, t?,,f.,y. a.,"-,1)oe,_*
4 tl; 
.r-L o+-,, i0 6L: )) Ll)= 5;[ a,_! J;p-Ul; !. et:s I Jy,*;* .51. .:-=.,
L/J)L t^ JF--,-,.gl.;i;JUi j 6-)J G,t:t 13-(--j-S-, q L^p-rjy., 6; ,F; .,,-Ul--: ,i*
,_rJ)L. Jj : f :)s:;: y;l: JltL 
',::J .:*t; 1l; u{-r ,l:;_u oL ;: } _s, s_) cS_yLl i\;
1,-i ,531- .S;* rLi y C18 JJ-;l 
":Li:-l ! .-*rG;U ,S)! .--t_l;K ! Cl, ,r:l;il,::
a,':7*." .$; u;to i-y| yl. ey. J* -,rUV'lL;L(;i u, ro,,C .gL: :) ,|-t*:L
L:r-( G.L- .-,I -u" .ra":- ;L=l ..Gr- r-
a,-r .-ui c--u Jr;J; /r. : Gi /.r0 .;r;-,t 7.yo t^L; :-5-j L es)x 
_t:_, :e_;
j;l: ,51L o--fu jl;a .:y *L:* g-,l'L.! .91;l: oL ? :>* E n<.-* F )l e :-,::,J;,1-\,_-_*:
3) o-.i o* JC:)i Jj ;l 3;1: .-<;L:l;i .rl;- ;-:=-_^,r .r.i --_u /.11/0 :yr- :s p:;:._ ,:
ur.1li, o*);
pg/mL cLlL o)3,b-a ;: o-:Li,_l :yy_ rJt,i t/s: .sr_:lj! _r: ) jzlu Jrl^If-;r 1_S :l ,** ,.t,
"f,G 
c^* y c--!: 6l;b -u" r_ri.dJ ::r, ub; (R2:O.ggqq) :_L osr_f ; ?rp tt o_1..
.-u:!.r ;/\ s./\ pglnL u;r-; +. :)t\ ,r-s,, LOe _, I_OD r,_-:Lr-" .rs: J:*
J *y 
"frls .g;l-r,-! 
.uJ, c-:iJ ! Jy=t=-s, JGs)s: Jj o_i"_y:_ 
-; :6; +{ 3 r-=.,
4L;rt-^4-1 
.r!L.:-,Ut-t" r:l:u,-ora;y4tli gor;3iy.-u-r-S +a;3r1:*L.5;L:lri
.r:rS u_lL _,E, ...ll;L=
f -" jr.. J::: t"*<...r-! i,,-5 +15,:t3 it,
ii
EnglishAbstract
Introduction: Alopecia is a general term meaning the hair loss of a part of the head or any
other part of the body due to any cause. Alopecia has different reasons including hormonal,
autoimmuniry drugs side effects, anemia, and so on. One of approaches for prevention and
treatment of 
rySional alopecia or areata is the administration of dexpanthenol (an analogue
of vitamin B5). Dexpanthenol accelerates wound healing and relieves itching by
stimulaLing epithelialization and granulation in the eczemaand mild dermatosis and also its
intra-cutaneous injection is utilized for the treatment of loss hair. Regarding considerable
development in novel drug delivery systems such as niosome which give rise to improve
the efficacy of di erent dosage forms, in the current study preparation of niosomal
dexpanthenolgel was targeted with the aim of topical application for alopecia treatment.
Methods: Niosomal formulations containing dexpanthenol were prepared from nonionic
surfactants including sorbitan esters (Span 20,40, and 60), polysorbates (Tween 20,40,
and 60) and cholesterol with different molar ratios by thin layer hydration method at 65 oC.
The abilityio form niosomes was studied by optical microscope and particle size analysis
of vesicles was evaluated by laser light diffraction method up to six months. Determination
of the drug in niosome and gel was caried out using reversed-phase high performance
liquid chromatography method using a C1B column and mobile phase consisted of water
and acetonitrile at 35 "C with UV detection set at wavelength of 210 nm.In addition, the
validation parameters of the method were evaluated.
Results: The best niosome was prepared with a compositi on of 35yo Span@, 35% Tween@
and 30% cholesterol. The resultant niosome had suitable stability for 6 months.
Encapsulation amount of the drug in niosome was about gl.5%.Also, the amount of drug
release from the gel was twice as much as the market dexpanthenol cream. The used
analysis method was linear in the concentration range of 5-100 pg/mL with appropriate
regression coefficient (R' : 0.9999); and also the method had acceptable precision and
accuracy. LOD and LOQ of the analysis method was determined at 0.1 and 0.4 p,g/mL
respectively
Discussion and Conclusion: Niosomal dexpanthenol gel formulation was prepared with
good quality, signincint stability, and appropriate drug release. It could be topically
entered into clinical studies for the treatment of patients suffering from baldness.
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